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1

This invention relates to bladed rotor wheels in
general and is specifically concerned with bladed
impeller and turbine wheels which form a basic

part of hydraulic torque transmitting devices.

The bladed rotor wheels of hydraulic torque
transmitting devices have heretofore been con-
structed chiefly by casting the blade elements and
their supporting shroud and web structures as
integral units or by casting the blade elements
separately and then mounting the blade elements
in either separately cast or stamped supporting
shroud and web members. Both of these methods
of manufacturing bladed rotor wheels are tedi-
ous and expensive, and, due to the. casting proc-
esses frequently producing warped or pitted or
rough surfaced products of variable porosity, the
resultant rotor wheels frequently produce unde-
sirable vibrations or they may leak or cause unde-
sirable turbulence in the fluid passed through
the cell-shaped channels in the wheels. Accord-
ingly, a method of economically producing an
improved type of bladed rotor wheel by stampmg
rather than casting has been developed and is
herein disclosed.

It is a primary object of this invention to pro-
vide ‘a fluid operated rotor wheel in which the
blade elements as well as the blade element sup-
porting members are formed from relatively sim-
ple stampings which may be easily and economi-
cally manufactured and assembled to provide a
rotor wheel of superior quality at a reduced cost.

It is another object of this invention to pro-

vide a fluid operated rotor wheel having stamped
blade elements which are so formed that upon

assembly they. interfit with adjacent blade ele- 3

ments and with preformed projections on their
supporting members so as to mutually support
each other and thus reinforce and rigidify the
resulting wheel assembly.

It is a further object of this invention to pro-
vide a fluid rotor wheel formed from stamped
shell and blade elements wherein the shells have
integrally formed blade element supporting for-
mations that interfit with mating integrally
formed formations on the associated blade ele~
ments so that the supporting shell members pro-
vide an assembly fixture-for the blade elements

and also provide the means for connecting the-

blades to the supporting shell members. This
construction eliminates the usually required as-
sembly fixture for positioning the blade elements

* within their supporting shell member and mate-
rially simplifies the assembly of the rotor wheel.
This invention also eliminates the use of sepa-
rate rivet or welded blade mounting means in the
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assembly of the blade elements and consequently
reduces costs and labor materially.

It is an additional object of this invention to
provide a fluid rotor wheel formed from stamped
blade elements arranged within g supporting shell
wherein the blade elements have integral forma-
tions on their flange portions adapted to coact
with the integral mating formations on the sup-
porting shell members to insure proper spacing
of the blade elements within the supporting shell.

It is a further object of this invention to pro-
vide a rotor wheel formed from stamped blade
elements connected directly to a stamped exterior
casing member in a manner which eliminates the
need for an intermediate supporting shell mem-
ber. As a result of the elimination of the inter-
mediate supporting shell and separate blade con-
necting means, as well as several pinching and
pressing steps, the method of manufacture of a
rotor wheel has been simplified and the cost of
production of such a wheel materially reduced.

It is still a further object of this invention to
provide an improved method of manufacture of
rotor wheels.

The above and other objects, advantages and
novel features of this invention will be appar-
ent from the following description when read
in connection with the accompanying drawings
wherein:

Fig. 1 is'a sectional view of a hydraulic torque
converter having bladed impeller and turbme
wheels embodying this invention;

Fig. 2 is a fragmentary sectional eleva-tlon
through the impeller wheel of the torque con-
verter shown in Fig. 1, the view being taken along
the line 2—2 of Fig. 1;

Fig. 3 is a fragmentary sectional elevation
through the turbine wheel of the torque converter
herein disclosed, the view being taken along the
line 3—3 of Fig. 1; and

Fig. 4 is a perspective view of one of the blade
elements and a portion of the torus ring used to
fabricate the impeller and turbine wheels of the
torque converter herein disclosed. ’

Fig. 1 shows a portion of a hydraulic torque
converter unit A wherein a driving shaft 19 is
connected by a flexible drive plate i{ to the
torque converter casing {2 within which are
mounted the bladed rotor wheels (8, 15, 16 and
{1. Wheel 14 is the driving or impeller wheel
and it is drivingly connected to the torque con-
verter casing 12 so that it will be rotated by the
driving shaft 10. - Wheel (5 is the driven or tur-
bine wheel which is adapted to be driven by the
impelled fluid that is circulated within the con-
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verter casing 12 due to rotation of driving shaft
18. Turbine wheel {5 is drivingly mounted on
the forward end portion of a driven shaft {8 by
means of a riveted comnection 19 between the
driven shaft flange 28 and the turbine wheel shelj
2{. Mounted concentrically about the driven
shaft 18, and extending axially within the con-
verter casing 12, is a fixedly mounted sleeve 24
which is adapted $o rotatably support the guide
or reaction whesls {6 and 7. The guide wheels
i5 and 17 are connected to the fixed sleeve 24
through separate one-way roller brakes 2§ which
permit only forward rotation of the wheels 1§
and 17, that is, in the normal direction of rota-
tion of the shaft {8 and the driving wheel :i4,
and prevent reverse rotation of the wheels 16 and
{7 in a direction opposite to that of the shaft (0
and wheel (4. The manner of operation of :this
hydraulic torque converter unit is thought to be
obvious and as the operation of the converter
forms no part of this invention a detailed descrip-
‘tion thereof will be omitted.

T+ has been customary practice in the past to
-cast the converter impeller and turbine wheels (4
and 15 but this method of manufacture has-been
expensive, time consuming, and tedious, and the
resulting wheels have not always been of the
highest quality due to inherent defects associated
with the casting processes. ‘In rotor wheel con-
structions where stamped blade elements and
stamped supporting shell members have been
used it ‘has been conventional assembly prac-
tice to first provide the dish-like blade support-
ing shell and then mount a set of the blade ele-
ments in a fixture or jig after which the fixture
or jig is'positioned within the dish-like supporting
shell so as to locate the blade elements in their
desired positions. The next step consisted of fix-
edly connecting the blade elements to the support-
ing ‘shell member and this was usudlly -accom-
plished by riveting, welding or connecting inter-
engaged, mating, tab and slot connectors-formed
on the blade elements and shell respectively. It
is obvious that some form of jig or fixture would
be required during these assembly steps-to retain
the blade elements in their desired positions prior
to their connection to the supporting shell mem-
ber. This invention eliminates the use of an as-
sembly jig or fixture and certain other conven-

tional parts of a rotor wheel and provides an:im- 3¢

proved, simplified, rotor wheel which is completely
formed from stamped elements that may be
easily, accurately, and economically assembled to
provide ‘a rotor wheel of superior quality.

"The impelier wheel 14 is composed of ‘the rela-
tively thick, ring-like, outer, supporting -shell
member 12 which has g dish-like cross sectional
configuration. On-the inner surface of the semi-
toroidal shell member {2 are mounted-a plurality
of substantially U-shaped blade or vane elements
31.

The blade ¢lements 21 (see Figs.'2-and 4) -are
preferably stamped elements of substantially
U-~-shaped cross sectional configuration and each
blade element includes a relatively wide hbase
flange portion 32, a relatively wide transversely
extending blade or web portion 33, and a rela-
tively narrow inner flange portion 34 spaced from
the base flange portion 32 and extending in a
substantially parallel direction with respect
thereto. It will ke noted that the spaced flange
portions 32 and 34 are curved about axes extend-
ing normal to the blade portion 23 so as to pro-
vide 'inner and outer curved flange portions for
the blade portion 33.
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The base flange portion 32 of each blade ele-
ment 31 extends transversely to the blade por-
tion 33 and is shaped to conform to the inner
surface contour of the shell member {2. This
flange portion 32 is adapted to be connected to
the inner surface of shell {2 by means of the riv-
eted connecting means 36, 13 formed integrally
on the blade element base_flange 32 and the in-
ner surface of the shell member {2 respectively.
Base flange 32 is formed with one or more aper-

tures 36 each of which is adapted to receive a
‘stud rivet or the like 3.

The relatively thick
outer shell member 12 of the converter unit A
is formed with the integral male rivet member
13 -projecting from the inner surface thereof.

‘Rivet members .§3 are formed during the stamp-

ing of the converter shell member 12 and con-
sequently involve practically no increase in cost
of fabrication of the shell member {2. As the
shell 12 is formed from relatively thick material
there is more than enough material available to
form the solid rivet members .13 without weaken-
ing the shell ‘member 12 in any way. As a re-
sult of the integral formation of the rivets 3

5 it will ‘be noted that the outer shell {2 is not

pierced by openings of any sort that would re-
quire sealing to make the shell leak-proof. By
forming the rivet members 13 on the inner sur-
face of the shell (2 it is possible to eliminate

36 completely the conventional outer shroud mem-

ber for the irapeller which shroud member is
usually positioned adjacent the inner surface of
the shell {2 and connected thereto by welding,
brazing or ‘the like.. The conventional shroud

5 member for an impeller wheel is of relatively thin

stock and usually has the blade elements secured
thereto by welding, brazing or by separate riv-
eted connections. During assembly .of the blade
elements on the shroud member a jig or fixture

} is required to locate the blades on the shroud

member and to hold the blades in assembled po-
sition while they are being connected to the
shroud member. By the construction herein dis-
closed it is possible to eliminate the various jigs

, or fixtures for assembling the blades on the im-
peller wheel and to also completely eliminate the

conventional impeller wheel shroug member.
The converter shell 12 with the integral, inwardly
projecting rivets 18 provides both the assenmibly
jig -and ‘the means for mounting the blade ele-
ments on the shell member. Obviously less labor
and material is required in fabricating an impel-
ler wheel of the type herein disclosed than one
which requires a separate shroud member and
separate blade fastening means.

"The "‘blade :portion 33 of each blade element
31 is:substantially normal to the base flange por-
tion 32 and extends outwardly from one side edge
32¢ thereof. The blade portion 23 is preferably
curved about axes normal to the base flange.por-
tion 32 but the blade portion 33 could be a per-
fectly flat surface if so desired.

"The other flange portion 34 of each blade ele-
ment 31 extends transversely of the blade por-
tion 33 and is disposed so as to extend from the
same side of the blade portion 33 as that mount-
ing the base flange portion ‘32 ang. to project
substantially parallel to flange portion 32. Flange
portion 34 includes the struck out tab formation
35 which is adapted to provide a mounting means

- for'theinner torus ring web member 37.

The ‘inner torus ring member 37 comprises a .
ring-shaped, dish-like main body portion 38 and
a baffle flange portion 48 projecting from one edge
of the body portion 38. Body portion 38 is formed
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with: spaced slots-39 adapted to receive the tabs
35 that project from the inner flange 34 of the
blade elements 31. . :

- In assembling an impeller wheel of the type
herein disclosed- the ring-like blade supporting
shell member 12 is used as an assembly fixture
and then: a plurality of the -substantially U-
shaped blade elements 31 are concentrically
mounted on the inner surface of shell {2 with the
integral rivets 18 seated in the -apertures 36 of
the: blade .element base flanges .32. - Next the
blade elements 31 are fixedly -connecting to-the
shell 12 by deforming the free ends of the rivet
studs 13 to provide head portions that clinch the
blade elements to the shell member. With this
arrangement it will be noted. that separate fix-
tures for mounting the blades 3! in the casing
shell {2 are dispensed with and shell 12 and
blades 31 carry preformed; integral stud and slot
positioning formations that may be readily in-
terengaged during assembly of the rotor wheel.
No separate rivets or welding or brazing material
need be handled to securely fasten the blade ele-
ments 3¢ to the shell member 2 for the integral
mating formations {3, 286 provide both position-
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ing means for locating the blade elements on the -

shell member and fastening means to anchor
the blade elements to the shell member. Accord-
ingly, the mounting of the blade elements on. this
impeller wheel is quite simple and economiecal
from a manufacturing standpoint. After con-
necting the blade elements &{ to the inner sur-
face of the shell 12 the torus ring 87 is mounted
on the inner flanges 34 of the blade elements 31
with the blade tabs 35 projecting through the
slots 39 in the body portion 38 of the torus ring.
The next step in assembly of the impeller wheel
is to crimp the blade tabs 35 about the torus ring
body portion 28 so as to lock the torus ring in
assembled position on the blade elements. Fig.
2 shows the crimped connection between the tabs
3§ and slotted portions 389 of the torus ring body
portion 38. It will be noted that the flange 34
of the blade element 31 provides a shoulder for-
mation against which the torus ring 37 seats
when it is locked in assembled position. This
tends to. rigidify the wheel assembly.

The turbine wheel {5 (see Figs. 1 and 3) is
fabricated in a manner similar to that described
for impeller wheel (4. In the case of the turbine
wheel however the blade elements 4{, which are
practically identical to the blade elements 31 of
the impeller wheel, are mounted on a blade en-
circling shell member 2{ that is formed from
relatively thin material as compared to the rela-
tively thick material used for outer casing shell
{2, The rivet members 22, stamped out of the
thin shell 2{ during fabrication thereof, are of
the hollow type, but this does not create a seal-
ing problem, as would be the case if hollow rivets
were used on the impeller wheel, for the impeller
whee! {5 rotates within the fluid filled, leak-
proof outer shell 12 and fluid is present on both
sides of the turbkine wheel i5. The hollow rivets
22 provide seating studs on which to mount the
apertures 46 in the base flanges 42 of the blade
elements 41 during 2ssembly of the blade ele-
ments on the shell 2{. The shell 21 serves as
an assembly fixture, as was the case with shell
12 of the impeller wheel. The blade portions 43
of blade elements 41 include inner flange por-
tions 44 which are formed with the tab members
45 adapted to he mounted in preformed slotted
formations 49 in the body portions 48 of torus
ring member 47. Torus ring member 47T has a
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baffle flange portion 50 similar to the flange por-
tion 40 of torus ring 37. Assembly of the turbine
wheel (5 is identical in method to that described
for the impeller wheel (4. After mounting the
blade elements 41 on the shell 21 and clinching:
the hollow rivets 22 to the blade element base
portions-42 then the torus ring 47 is mounted on
the blade element inner flanges 44 with the tabs.
45 projecting through the slots 49 in the torus
ring body portion 48. Final step in-the assembly
of the turbine wheel 5 is the crimping of the
tabs 49 about the torus ring body portion 48 to
anchor the torus ring to the blade elements. The:
several advantages noted with regard to the im-
peller- wheel 14 are likewise inherent in the tur-
bine wheel herein disclosed. ‘It is considered
within the scope of this invention to form any:
of the wheels of a hydraulic torque transmitting
device in accordance with either of the construc-

-tions herein disclosed. ’

The blade elements 3f are so shaped that the
base flange portions 32 accurately fit the contour
of the inner surface of the shell {2 and extend
circumferentially along this surface a distance
approximately equal to the desired spacing of the
blade elements. The free end 32b of each blade
element base portion 32 practically abut against
the end edge 32a of the base flange portion 32
of an adjacent blade element and this arrange-

‘ment assists in accurately spacing ‘the blade ele-

ments within the shell 12 and during assembly of
the blade elements on the shell 2.

By this invention an improved type of rotor’
wheel can be completely formed from a minimum
of stamped elements with a minimum of skilled
labor and the accurate assembly of the blade
elements is assured due to the interlocking con-
nections between the blade elements and sup-
porting shell members. In addition the impeller
wheel construction disclosed eliminates at least
one of the conventional shroud elements from
an impeller wheel assembly due to the provision
for mounting the blade elements directly on the
outer shell unit. At the same time the com-
pletely stamped construction assures smooth, ac-
curately formed, blade surfaces that will creata
a2 minimum of turbulence and that will have g
maximum life. As the outer shell members (2
and 21 serve as fixtures for the assembly of the
blade elements the rotor wheels may be assembled
in a minimum of time by the simplest processes
and with unskilled labor.

The guide wheels 16 and {7, and their method
of manufacture, are described in the copending
application of Olavi M. Koskinen, Serial No.
72.688, filed January 25, 1949, now Patent No.
2,632,396.

I claim:

1. A bladed wheel comprising g, semi-~toroidally
shaped, imperforate, supporting casing having a
plurality of integrally formed studs pressed out
of and projecting from the inner surface of the
casing, a plurality of blade elements mounted on
the inner surface of said casing, and a blade
connecting torus rine concentrically arranged
within said casing and mounted on said hlade
elements, each blade element being of substan-
tially U-shaped cross sectionsal confizuration and
comoprising a pair of spaced flanges and a con-
necting web, the flanges extending transversely
to the web of each blade at opposite edges there-
of and being curved about axes normal to the
web, one flange of each blade element being
formed to provide a torus ring receiving shoulder
portion and including a projecting tab engage-
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able with the torus ring, and the other flange of
each blade element being so shaped that it con-
formis to and may be supported on the casing
inner surface, said other flange having openings
therethrough that receive aiid are connected to
the casing studs, thie said other flanges being of
such size and shape as to extend circumferen-
tially along said inner surface of tlie casing and
engage the web of an adjacent blade element to
aceurately space the blade elemients about the
supporting casing member.

2. A bladed rotor wheel for a hydraulic torque
transmitting device comprising a stamped, semi-
toroidally shaped, outer casing member having
a plurality of integrally foried stud members
pressed out of and projecting from: the inner sur-
face thereof, a plurality of stamped blade ele-
ments of U-shaped cross sectional configuration
assembled in annuldr formation within the cas-
ing and mounted on the studs on the Inner sur-
face of the casing member, and a torus ritg
memiber arranged concentrically within said cas-
ing member and supported by said blade ele~
ments, each blade element comprising spaced
flange porticns connected by a transversely ex=
tending, normally disposed, web-like blade por~
tion, one of the flange portions on each blade ele~
ment being shaped to conform to the inner sur-
face of the casing member having openings there-
through: receiving in mating, interengaged, rela~
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tionship certain of the stud members on said
casing member, the other flatige portion. of each
pblade element being shaped to conform to a sur-
fice of the torus ring and including integrally
formed connecting tab means engageable with
mating connecting slot meazis on said torus ring
member to support said torus ring in spaced
relationship to said casing member, said casing
member with: its integral studs providing an as-
sembly fixture to facilitate the dccurate mount-
ing of the blade elements and the torus ring
member within the casing member.

OLAVI M. KOSKINEN.
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